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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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Status 

1 )S Responsive to communication(s) filed on 30 September 2005 . 
2a)^ This action is FINAL. 2b)D This action is non-final. 
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Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Objections 

1. Claim 21 is objected to because of the following informalities: The second 
instance of the word "of in the first line of the claim should be omitted. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1, 4, 5, 8, 10, 11, 13-15, 17, 18, and 22 are rejected under 35 
U.S.C. 102(e) as being anticipated by Han et al. (6672163). 

4. As to claim 1 , Han et al. teach an apparatus for measuring the composition of a 
mixture flowing through a pipe, the apparatus comprising: an ultrasonic sensor 
apparatus 2,4,6,8,18,20 disposed along the pipe 10 that transmits an ultrasonic signal 
through the mixture and receives the ultrasonic signal, to provide a measured signal 
indicative of the transit time of the ultrasonic signal through the mixture (Col. 4, lines 6- 
7), wherein the mixture includes particles suspended within a fluid (Col. 3, lines 55-59); 
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and a processor 21, responsive to the measured signal, that determines the speed of 
sound propagating through the mixture (Col. 3, lines 65-66), and responsive to the 
speed of sound, that determines an output signal indicative of the composition of the 
mixture flowing through the pipe (Col. 3, lines 7-18) using a dispersion model (Col. 5, 
lines 1-7). 

5. As to claim 4, the apparatus is a probe (Col. 9, lines 6-7) and the pipe 10 
comprises a tube having an open input end and an open output end for receiving the 
mixture. 

6. As to claim 5, Han et al. teach the wavelength of the ultrasonic signal being less 
than the length scale of the particles within the mixture (Col. 6, lines 8-9). 

7. As to claim 8, Han et al. teach six ultrasonic transducers 2,4,6,8,18,20 disposed 
axially along the pipe 10 to determine the transit time. 

8. As to claims 1 0 and 1 1 , Han et al. teach a first ultrasonic transducer 2 disposed 
at an axial location along the pipe to transmit the ultrasonic signal into the mixture, and 
a second ultrasonic transducer (4 or 6) (Col. 8, lines 63-67) spaced axially from the first 
transducer along the pipe to receive the ultrasonic signal. 

9. As to claim 13, the mixture is solid particles suspended in a fluid. 

10. As to claim 14, Han et al. teach using an empirically derived dispersion model 
(Col. 4, lines 40 and 57). 

11. As to claim 15, Han et al. teach using a numerically derived dispersion model 
(Col. 5, lines 1-7). 
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12. As to claim 17, the composition of the mixture includes the phase fraction (Col. 5, 
lines 19-22). 

1 3. As to claim 1 8, the composition of the mixture includes the size of the particles 
(Col. 3, lines 17-18). 

14. As to claim 22, Han et al. teach a method comprising: measuring the transit time 
of an ultrasonic signal propagating through a mixture in a pipe (Col. 4, lines 5-7), 
wherein the mixture includes particles suspended within a fluid (Col. 3, lines 55-59); and 
determining the composition of the mixture (Col. 3, lines 7-18) by determining the speed 
of sound propagating through the mixture in response to the measured transit time (Col. 
4, lines 5-7), and using a dispersion model (Col. 5, lines 1-7). 

Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

16. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Han et al. 

17. As to claim 9, Han et al. does teach the wavelength of the ultrasonic signal being 
greater than the length scale of the particles (Col. 6, lines 5-7), but does not specifically 
mention that the wavelength is orders of magnitude greater than the length scale of the 
particles. It would have been obvious to one of ordinary skill in the art to use a 
wavelength that is orders of magnitude larger than the length scale of the particles 
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because this would ensure that the signal is not scattered off the particles before it 
reaches the receiver. Further, the mixture used in the apparatus of Han is of mud and 
water and would contain extremely many small particles by the nature of the mixture. 

18. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Han et 
al. in view of Liljenberg et al. (2004/0006409). 

19. As to claim 12, Han et al. do not teach the mixture being liquid droplets 
suspended in gas. Liljenberg et al. teach an apparatus for emitting acoustic signals to 
measure the composition of a mixture of gas containing liquid droplets (Par. 0034, lines 
1-5). It would have been obvious to one of ordinary skill in the art to use the teachings 
of Han et al. to measure the composition of a mixture of liquid droplets suspended in a 
gas as taught by Liljenberg et al. because this is another use for the apparatus and 
makes it useful in a wider range of applications. 

Allowable Subject Matter 

20. Claims 16, 19-21, and 23-25 objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

21 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul M. West whose telephone number is (571) 272- 
8590. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on (571) 272-2208. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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